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acquired TTP but with an atypical presentation. A subopti-
mal response to PEX, defined as the absence of a steadily
declining lactate dehydrogenase level and an increase in the
platelet count after 4–5 days of daily PEX in the context of
ADAMTS13 >10%, would lead us to consider therapy with
eculizumab over intensified PEX or immune-based therapy
as might be considered in TTP.
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Deletion of chromosome 20 in bone marrow of patients with
Shwachman-Diamond syndrome, loss of the EIF6 gene and
benign prognosis
Shwachman-Diamond syndrome (SDS) is an autosomal
recessive disease [Online Mendelian Inheritance in Man
(OMIM) #260400] that is caused by mutations in the SBDS
gene in at least 90% of cases (Dror, 2005). It is characterized
by exocrine pancreatic insufficiency, skeletal abnormalities,
and bone marrow (BM) failure with variable severity of neu-
tropenia, thrombocytopenia, and anaemia, with a risk, as
high as 30%, for developing myelodysplastic syndrome
(MDS) and/or acute myeloid leukaemia (AML) (Dror,
2005). Clonal chromosome changes, mainly involving chro-
mosomes 7 and 20, are often found in the BM of SDS
patients, the most frequent abnormalities being an isochro-
mosome for the long arms of chromosome 7, i(7)(q10), and
a deletion of the long arms of chromosome 20, which was
shown to be an interstitial deletion, with breakpoints in the
bands q11.21 and q13.32 (Maserati et al, 2011). The rela-
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tionship between these and other chromosome changes in
BM cells and the risk of MDS/AML is a subject for debate
(Dror, 2005).
Some conclusions were drawn for the i(7)(q10), which has
been associated with a lower risk and a more benign course
(Shimamura, 2006). An intriguing explanation was given by
the observation that the mutation of the SBDS gene dupli-
cated in the long arms of chromosome 7 was consistently
one of the two recurrent mutations, c.258+2T>C, which had
been shown to allow the production of a small amount of
the SBDS protein (Minelli et al, 2009).
Only one paper is available in the literature concerning
the other more common anomaly, the interstitial deletion of
most of the long arms of chromosome 20, int del (20)
(q11.21q13.32): it provides convincing evidence of a benign
course of SDS also in patients bearing this anomaly as an
isolated change (Crescenzi et al, 2009). Nevertheless, some
review papers have accepted the concept that the int del (20)
(q11.21q13.32) is a good prognostic sign, as well as the i(7)
(q10) (Shimamura, 2006).
We note that the i(7)(q10) as a clonal anomaly in BM is
almost exclusive to SDS, whereas the deletion of the long
arms of chromosome 20, which has not been investigated in
more detail with recent techniques of molecular cytogenetics,
is also a recurrent change in different myelodysplastic and
myeloproliferative disorders: in particular, it has been associ-
ated with a relatively benign prognosis in MDS (Steensma &
List, 2005), at least when present as the sole anomaly.
The int del (20)(q11.21q13.32) was found in 15 of the 67
SDS patients that we have followed since 1999. Some details
on these patients were previously reported (Maserati et al,
2006, 2009). The follow-up period of these 15 patients varied
from less than one year to 10 years: the percentage of abnor-
mal cells in the BM was very small in some cases, and was
often the case for patients in whom the anomaly was recently
detected, with a shorter follow-up. To evaluate the possible
prognostic value of the presence of the int del (20)
(q11.21q13.32), we arbitrarily chose to take into account only
the six cases with an abnormal clone representing more than
10% of BM cells (range 10.6–90%). None of these patients
progressed to MDS/AML, while the BM and peripheral blood
conditions remained almost stable in all cases, without any
progression to severe BM aplasia. One patient died, but this
occurred after heart transplantation due to dilative myocardi-
opathy. So, despite the limit of the small number of patients,
the int del (20)(q11.21q13.32) could be confirmed as a
benign change also in our SDS cohort.
Investigating the function of the SBDS protein in ribo-
some biogenesis, Finch et al (2011) showed that it couples
with the GTPase EFL1 to cause the release of the EIF6
protein from the pre-60S ribosome subunit, thus permitting
its binding with the 40S subunit and allowing the formation
of actively translating 80S ribosome. So, SDS would be
caused by the defective presence of the SBDS protein and the
subsequent impairment of this mechanism. The gene coding
for EIF6 is located on chromosome 20, in the band q11.22
(bp 33,330,139–33,336,008), within the segment of the long
arms lost in the int del (20)(q11.21q13.32). This was the case
for the 14 patients in our series who carried the recurrent
broader interstitial deletion, int del (20)(q11.21q13.32), but
EIF6 was lacking also in one patient who presented with a
tiny interstitial deletion, different from the more common
anomaly [identified as unique patient number (UPN) 14 in
Maserati et al, 2006]: the deletion led in this case to the loss
of the region q11.21-q11.23, as ascertained by fluorescent in
situ hybridization (FISH) and microarray-based comparative
genomic hybridization (a-CGH). FISH also confirmed the
loss of the EIF6 gene on BM mitoses and interphase nuclei
of three of our patients with the probe CTD 2559C9 (Invi-
trogen Corporation, Carlsbad, CA, USA), which recognizes a
sequence including the entire EIF6 gene. The results showed
only one signal in 5/7 mitoses and 184/366 nuclei in patient
UPN 13 (Maserati et al, 2006), in 36/55 mitoses in UPN 17,
and in 147/229 nuclei in UPN 20 (Maserati et al, 2009).
These evidences lead us to postulate that the benign prog-
nosis of the SDS patients with the int del (20)(q11.21q13.32)
is due to a gene/dosage effect for the EIF6 protein in the cells
of the abnormal clone in the BM: the decreased amount of
EIF6 would facilitate ribosome biogenesis in these cells, with
some sort of rescue mechanism primed by the acquired loss
of chromosome material.
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Safety of deferasirox in sickle cell disease patients
with co-existing liver impairment
We read with great interest the article by Vichinsky et al
(2011) regarding the long-term safety and efficacy of defer-
asirox (Exjade®, Novartis Pharmaceuticals Corporation, East
Hanover, NJ, USA) in transfusional iron-overloaded patients
with sickle cell disease (SCD).
In the initial study, deferasirox use had been associated
with reversible increases in liver function tests (LFTs) in a
relatively small percentage of patients (3·8%) (Vichinsky
et al, 2007). Only one patient in this study was confirmed
(with deferasirox re-challenge) to have LFT elevations caused
by deferasirox. In the follow-up study three deaths were
reported (Vichinsky et al, 2011), οne of them in a patient
with underlying liver disease secondary to hepatitis C virus
(HCV) infection, in addition to haemosiderosis. This patient
had presented with hepatitis C and abnormal LFTs at the
time of enrolment and was diagnosed with hepatic failure
following 40 months of treatment with deferasirox. Accord-
ing to the investigators’ judgment, hepatic failure was attrib-
uted to the underlying liver disease and not to the study
drug. In light of the above mentioned LFT elevations associ-
ated with the use of deferasirox in the initial report, we
believe that Vichinsky et al (2011)should have provided more
detailed information on the course of this patient to support
their contention. The stage of liver disease at the time of
enrollment, as well as the virological status of the patient are
of considerable significance in order to fully understand this
dismal outcome. Advanced fibrosis or ‘active’ viral hepatitis,
if present, could have been implicated in this patient’s liver
failure. However, patients with ‘active’ hepatitis C (patients
with positive HCV RNA) were excluded from these two
studies as per exclusion criteria (Vichinsky et al, 2007, 2011).
Of note, patients with negative HCV RNA are currently con-
sidered to be cured, as the reappearance of HCV RNA fol-
lowing successful antiviral treatment is seen in less than 1%
of cases (Swain et al, 2010). Furthermore, transmission of
HCV is currently unusual, especially in the setting of a well-
structured clinical study.
In an effort to expand our knowledge on deferasirox safety
in patients with liver disease we have published our anec-
dotal experience of patients with chronic hepatitis C receiv-
ing iron chelation treatment with deferasirox (Paschos et al,
2011). This included three adults with b-thalassemia major
and ‘active’ hepatitis C. Two of them received deferasirox
and peg-interferon in combination with ribavirin, whereas
the other patient only received deferasirox and refused HCV
treatment. No significant or unusual adverse events were
observed with the use of deferasirox in this subset of patients
with liver disease. Of note, viral response during therapy
was achieved in the two patients that had received antiviral
treatment.
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